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IHosgcHuTeILHAA 3aANUCKA

OO0mmas xapakTepucTHKa yaeOHoTo mpenMera «MaTemaTukay

[Ipumepnass pabouasi mporpamMma MO MaTreMmaTHKe s oOywaromuxcs 5—9
KJaccoB  pa3paboTaHa Ha  ocHOBe  DefepalbHOrO  TOCYAapCTBEHHOIO
00pa30BaTeIbHOTO CTaHAAapTa OCHOBHOIO 0O0IIero o0pa3oBaHUS C Y4YETOM H
COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEABABIAEMBIX K MaTEMaTUYECKOMY
o0pa30BaHUI0, U TPAIUIIUN POCCUUCKOTO0 00pa3oBaHUs, KOTOpbIE 00ECIEYUBAIOT
OBJQJICHUE KIIOYEBBIMU KOMIIETCHIIUSIMH, COCTABJISIOIIMMU  OCHOBY  JUIS
HEMPEPHIBHOIO  O0pa30BaHUSI W  CaMOpa3BUTHUS, a TakkKe IEJIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIHHOTO PAa3BUTHUS OOYUarONTUXCS.
B paboueit mporpamMme yuTeHbl HUJed U mnoJoxeHus KoHuenuuu pa3BUTHS
MareMaTuyeckoro oopasosanus B Poccuiickoit @enepauuu.

B snoxy mudpoBoit Tpancpopmaiuu Bcex cdep ueToBEUECKOU NeATeIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30Boil
MaTE€MaTUYECKOM MOATOTOBKU. YK€ B IIKOJE MaTeMaThKa CIYKUT ONOPHBIM
OpeIMETOM Uil U3YyYEHHUsS CMEXKHBIX JMCUMIUIMH, a MOCJE IIKOJbI peajbHOU
HEOOXOJIUMOCTBIO  CTAaHOBUTCA  HEIMpEpbIBHOE OOpa3oBaHUE, UYTO TpeOyeT
MOJIHOIIEHHOW 0a30BOM 00111e00pa30BaTeNbHON MOJATOTOBKH, B TOM 4YHCIE U
MaTeMaTU4YecKoil. OTo O0OyCJIOBIEHO TEeM, YTO B HAIIM JHH PACTET YHUCIO
npodeccuii, CBsI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MATeMAaTHKU: U B
chepe PKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTHYECKHX O0OJaCTIX, W JaXe B
TYMaHUTApHBIX cdepax. Takum o00pa3oM, KpYyr IIKOJIBHUKOB, IJIsi KOTOPBIX
MaTeMaTrKa MOKET CTaTh 3HAYUMBIM IPEIMETOM, PACILIUPSIETCS.

[IpakTrueckasi Moae3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MpPeIMETOM
ABJIAIOTCS  (YyHAAMEHTAJIbHBIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE
GbopMbI U KOJUYECTBEHHBIC OTHOIICHUSI OT TMPOCTEHIINX, YyCBaUBaE€MbIX B
HEIMOCPEJICTBEHHOM  OIbITe, JO0 JIOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX JUJIS
pPa3BUTHS HAy4YHBIX M TPHUKIAIHBIX HJEH. be3 KOHKpPETHBIX MaTeMaTH4YeCKHUX
3HAHUM 3aTPyJHEHO TOHMMAaHHWE MPUHIMUIIOB YCTPOMCTBA M HCIOJIb30BAHMS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE ¢  HHTEpIpETalus pasHOOOpa3HOM
COLIMAJIbHOM, SKOHOMHUYECKOH, MONUTUYeCKOW wuHpopMaimu, manodddexTuBHa
MOBCEIHEBHAS MpaKTHYeCKas AESATEIbHOCTh. Kakq1oMy 4YeloBEeKYy B CBOEH JKU3HU
MPUXOJNUTCSL BBINOJHATh PACUYEThl W COCTABIATH AQITOPUTMBI, HAXOAUTh U
OPUMEHATh (OPMYJIBI, BJIAJACTh MPAKTUYECKUMH TMPUEMAMH T€OMETPUUYCCKUX
M3MEPEHU M TOCTPOCHUM, 4YUTaTh WH(OpPMAILNIO, TMPEJICTABICHHYIO B BHUJIE
Ta0JHILl, TUarpaMM U rpauKoB, )KUTh B YCIOBUSIX HEOMPEAECIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIyYalHbIX COOBITUH.

OnHoBpeMEHHO ¢  paciiupeHueM chep OpPUMEHEHUS MaTeMaTUKU B
COBPEMEHHOM O0I1eCcTBE BCE 00jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUUYECKUU CTHIIb
MBIIUICHHS, TPOSIBJISIONIMIICS B  ONPENENEHHBIX  YMCTBEHHBIX  HaBBIKaXx.
B nporiecce u3ydeHuss MaTreMaTHKd B apceHall MPUEMOB U METOJIOB MBIIUICHUS
YeJloBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA HWHAYKIUS H  JSAYKIIHS,
0000IIeHne ¥ KOHKpETH3allus, aHallu3 MW CHUHTE3, KiIaccupukanus W



cuctemaTtusanus, adcTtparupoBanue u aHajorus. OOBEKTHI MaTeMaTHYECKUX
YMO3AKJIIOUECHHUM, TIpaBUjia KX KOHCTPYUPOBAHHSI PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BEIPAOOTKE YMEHHS (POPMYIHPOBATH,
000CHOBBIBaTh W JOKa3bIBaTh CYXKJICHHUS, TEM CaMbIM pa3BUBAIOT JIOTHUUECKOE
MbllIUIeHUE. Benayiias poib NpUHAICKUT MaTreMaTuke U B (POpMHUPOBAHUU
AITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUSI U BOCIUTAHUU YMEHUMW JEMCTBOBATH
M0 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBICE W KOHCTPYUPOBATh
HOBBbIE. B mporecce penieHust 3agady — OCHOBOM Y4EOHOM JIeSITEIBHOCTH Ha
ypOKax MaTeMaTHUKH — Pa3BUBAIOTCA TaK)KE TBOpUYECKAas W MPUKIIAIHAs CTOPOHBI
MBIIICHUS.

OOyuenue MaremMaThke Ja€T BO3MOKHOCTh Pa3BUBATh Y 00YUaIOIIUXCS TOYHYIO,
palMoHAIbHYI0 W HWHPOPMATUBHYIO pe€Yb, yMEHHE OTOMpaTh HamOoJee
MOIXO/ISIIIINAE SI3bIKOBBIE, CHMBOJIMYECKHUE, TpaQUUecKue CpeACcTBa sl BRIPAKECHHUS
CY>XJICHUH U HAIJISIIHOTO UX MPE/ICTABICHUS.

HeobxoaumbiM KOMITIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHH
ABJISIETCA OO0IIee 3HAKOMCTBO C METOJAaMU TMO3HAHUSA JI€UCTBUTEIbHOCTH,
MPEJICTABJICHUE O MPEIMETE M METOJAaX MATeMAaTHKH, UX OTJIMYUN OT METOHO0B
JIPYTUX €CTECTBEHHBIX W TyMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTUKH JJid pelIeHUs HAYYHBIX M MNPUKIAAHBIX 3adad. TakuM o00pa3om,
MaTeMaTH4Yeckoe 0Opa3oBaHHE BHOCUT CBOM BKJIaJ B (OpMUpOBaHUE OOIIEH
KyJIbTYpPbI YEIOBEKA.

N3yuenne wmaTeMaTUKH TakKe CIOCOOCTBYET JCTETUYECKOMY BOCIHUTAHUIO
YeJIOBEKA, MOHMMAHUIO KpPacoThbl M HM3SIIECTBA MATEMATHUYECKUX PaCCyKICHUH,
BOCITPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

[enu 1 0cOOEHHOCTH U3yUYeHUs yueOHOro npeamera «Maremaruka». 5S—9 Kiacchl

[TpropuTeTHEIMY LIETISIMU O0yUEHHUSI MaTeMaTUKE B 5—9 Kitaccax SIBIISIOTCS:

* ¢$opMUPOBAHUE IEHTPATHHBIX MATEMATHUECKUX MOHATHN (YHCIIO, BEIMYHHA,
reoMeTpuyeckas  ¢urypa, TEpeMEeHHas,  BEpPOSTHOCTb,  (YHKIIHS),
00eCIeynBaOIINX MTPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
oOpa3oBaHus 00yYaIOIINUXCS;

" TOJABEACHHE OOYYArONIMXCsl Ha JOCTYITHOM JJII HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATHKU M OKPYKAIOIIETO MHPA, TOHUMAHUE MAaTEMAaTHKU
KaK 9aCTH OOIIEH KyJbTypPhl YeJIOBEUCCTRA,;

" pPa3BUTHC MHTEIUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OO0ydarommmxcs,
MO3HABATEIILHONH aKTUBHOCTH, HCCIIEIOBATCIbLCKHX YMCHHHA, KPUTHYHOCTH
MBIIIICHUS, UHTEPeca K U3YUCHHIO MaTEMAaTHKH;

* ¢opmupoBaHHe (YHKIMOHATHHOW MaTEMaTHYECKOW TPAaMOTHOCTH: YMCHHS
pacmo3HaBaTh MPOSBICHUS MaTEeMATUYECKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HCHHBIX CHUTYallUsAX W TPH W3YYCHHUU
ApyruxX  y4eOHbIX  MPEAMETOB,  MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIHpPOBaTh WX HA SI3bIKE MAaTEMaTHKH M CO3/1aBaTh
MaTeMaTUYECKUe MOJIENIH, TPUMEHSATh OCBOCHHBIA MAaTEMaTUYECKUN arapaT



JUISL PELIeHUsl IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HMHTEPIPETUPOBATH U
OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JTMHUM COAEpKaHUSA Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u
BBIUMCIICHUSD», «Anredpay («AnreOpandeckue BbIpaXEeHUs», «YpPaBHEHHUS U
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («I'eomerpuueckue GUIypbl U HUX
CBOMCTBa», «VI3MepeHue TeoOMEeTpUYECKHX BEJIMYUH»), «BepoaTHOCT, H
CTaTUCTHKa». JlaHHBIE TMHUU Pa3BUBAIOTCS NAPAJLIENBHO, KaXAasi B COOTBETCTBUH
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHAa OT JPYroil, a B TECHOM
KOHTaKTe WU B3auMojelcTBuu. Kpome »3Toro, ux oOBEAMHSIET JOrMuYecKas
COCTaBJIAIOIIAsA, TPAJAULMOHHO NPUCYINAss MATE€MaTUKE M IIPOHU3BIBAIOLIAS BCE
MaTeMaTU4YeCKue Kypchl W cojepxkarenbHble JUHUU. ChopMysIHpOBaHHOE B
®denepalibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOT'O OOLIETO
oOpa3oBaHMsl TpeOOBaHUE «YMETh OINEPUPOBATh TMOHATUSAMU: OIpeAeTICHUE,
aKkcuoma, Teopema, JOKa3aTesIbCTBO; YMEHUE PaclO3HABATh UCTUHHBIE U JIOKHBIE
BBICKAa3bIBAHUSA, IPUBOJNUTH PUMEPBI U KOHTPIIPUMEPHI, CTPOUTDH BBICKA3bIBAHUS U
OTPULIAHUSA BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (opmMupoBaHHe
JIOTUYECKUX YMEHUW pachnpenensercss Mo BCeM rojamM o0Oy4yeHusi Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJbTaTaMm
ocBoeHust I[IpumepHoii pabouell mnporpammsbl, pacnpeneia€HHbIM 0 TroAam
oOyueHus, CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHLIUIIHAIBHBIM BONpocaM oOydaromuecs oOpallaiich HEOJAHOKPATHO, YTOOBI
OBJIAJICHUE MATEMAaTUYECKMMH IOHATUAMM M HABBIKAMU  OCYILECTBIISUIOCH
IIOCJIEAOBATEIBHO M IIOCTYNATENbHO, c  coOmofeHreM  NpUHLHUIA
NPEEMCTBEHHOCTH, a HOBbIE€ 3HAHMUA  BKJIIOYAJUCh B  OOLIYI0  CHCTEMY
MaTEeMaTHYeCKUX NPEICTABICHUN OOydYaromMxcs, paclupss u yriyomnss eé,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

Mecto yuebHoro npeamera «MareMaTuka
B yueOHOM IIaHe

B cootBercTBUM ¢ DepepanbHBIM - TOCYAapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJapTOM  OCHOBHOTO  o0miero oOpa3oBaHWS  MaTeMaTHKa  SBIISECTCS
00s13aTeIbHBIM TMPEAMETOM Ha JIaHHOM YpoBHE oOpazoBanus. B 5—9 kmaccax
y4eOHbIN peaMeT «MaTeMaTukay TpaAUuIMOHHO U3YYaeTCs B paMKaxX CIIEIYIOMUX
y4eOHBbIX KypcoB: B 5—©0 kilaccax — kypca «Maremarukay, B 7—9 Kiaccax —
KypcoB «Anrebpa» (BKJIOYasi 3JIEMEHThI CTATUCTUKH U TEOPUH BEPOSITHOCTEH) U
«I"'eometpus». Hactosimieit mporpaMmoil BBOJUTCS CaMOCTOSTENbHBIA YueOHBIN
Kypc «BeposiTHOCTb M CTaTUCTUKA.

Hacrosimieit nporpaMMoit mpenycMaTpuBaeTCsl BbIJCICHHE B Y4eOHOM IJIaHe Ha
U3y4YeHHe MaTeMaTHUKu B 5—6 kjaccax 5 ydeOHBIX 4acoB B HEACNIO B TEUCHUE
KaXXJI0ro roja o0yueHus, B 7—9 kiaccax 6 y4eOHbBIX 4acOB B HECNIO B TCUCHUE
Ka)kJI0ro roja oOydeHus, Bcero 952 y4ueOHBIX Jaca.

TemaTudeckoe MIaHUPOBAHUE YUEOHBIX KYPCOB 1 PEKOMEHTyEeMOe
pacrpeiesieHue y4eOHOro BpEMEHH JIJIs1 U3yUYECHUS OT/ACIIbHBIX TEM,



IPEIJI0KEHHBIE B HACTOSILEH MporpaMMe, HaJo paccCMaTpUBaTh Kak IPUMEpPHBIE
OPUEHTHPHI B IOMOIIb COCTABUTENIO aBTOPCKOM paboueil MporpaMMbl U MPEXIe
BCEr0 YUUTEN0. ABTOp paboydeil mporpaMMbl BIIpaBe YBEIHYNUTh WU YMEHBIINUTD
MPEAJI0KEHHOE YUCIIO YUEOHBIX YaCOB HAa TEMY, UTOOBI yIIyOUThCS B TEMATHKY,
0o0Jiee 3aMHTEPECOBABIIYIO YUEHUKOB, UM HAIPABUTH YCUIIUS HA IIPEOI0JICHHUE
3aTpyaHeHH. JlomycTUMO Takke JIOKaJIbHOE TIepepaciipeiesieHue U epecTaHOBKa
AJIIEMEHTOB COJEp>KaHUs BHYTPHU JaHHOTO Kiacca. KomuyecTBo mpoBepoOYHBIX
paboT (TeMaTU4YEeCKU U UTOTOBBIM KOHTPOJIb Ka4eCTBa YCBOEHHUS y4eOHOT 0
MaTepHaia) U UX TUIl (CaMOCTOATENbHbIE U KOHTPOJIbHBIE PAOOTHI, TECTHI)
OCTAlOTCSl HA YCMOTPEHHE yuuTens. TakKe yUuTelb BOPABE YBEIUYUTD WU
YMEHBIIUTh YUCIIO YYECOHBIX 4acoB, OTBEACHHBIX B [IpumepHoii paboueit
nmporpamMme Ha 00001eHre, TOBTOPEHUE, CUCTEMATHU3alIUI0 3HAHUN 00yYaronuXcsl.
EnuHcTBEHHBIM, HO MPUHIIMIIMAIBHO BaKHBIM KPUTEPUEM, SIBIISIETCS JOCTHKEHUE
pe3yJbTaTOB 00YUYEeHMsI, yKa3aHHbBIX B HACTOAIIEH Mporpamme.



PaGouas nporpamma
yueOHoro Kypca «Aaredpa». 7—9 kJiaccol

Henu n3yyeHusi yueOHOro Kypca

Anre0Opa sBJIsIeTCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHa
oOecrieynBaeT M3yuyeHUE JPYTUX AMCIMIUIUH, KaK €CTeCTBEHHOHAYYHOIO,
TaK ¥ TYMaHUTApHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOJOJIKEHUS
oOpa3oBaHMsi MU B IIOBCEIHEBHOM >Xu3HU. PaszButue y oOydarommuxcs
HAYYHBIX NPEJICTABICHUN O MPOUCXOKIECHUU U CYLIHOCTU ajredpanyeckux
abcTpaknuii, croco0e OTpaKeHUS MaTEMAaTHYECKON HAayKOW SBICHUA U
IPOLIECCOB B MPUPOJE U OOILIECTBE, PO MATEMATUYECKOTO MOJIEIUPOBAHUS
B HAayYyHOM TIO3HAaHWU W B TMPAKTHKE CIOCOOCTBYeT (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS W KAdeCTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTaliid B COBpeMEHHOM IuppoBoM obmiecTBe. M3ydenue anreOpbl
€CTECTBEHHBIM 00pa3oM oOecrneunBaeT pa3BUTUE YMEHHUsA HaOII0IaTh,
CpaBHHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOYyeT KPUTHIHOCTH MBITILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIBI,
dbopmynupoBath yTBepxkaeHUs. OcBoeHHE Kypca aiareOpbl oOecreyruBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaloIUXCA: OHU HCHOJIB3YIOT
JNEAYKTUBHBIE W HMHIYKTUBHBIE  pacCyXJIeHus,  00o0OmieHue o
KOHKpeTH3aIluio, adcTparupoBaHue u aHanorutro. OOyueHue anredpe
OpEenojiaraeT 3HAYUTENbHbI O00BEM CAMOCTOATEIBHOU JEATEIbHOCTH
o0y4Jaronxcsi, MO3TOMY CaMOCTOSITEJIbHOE PELIEHUE 3a7a4 €CTECTBEHHBIM
0o0pa3oM SBIISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIIA 00YYCHHUS.

B ctpykType nporpammel yueOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHUMAIOT COJEpPKATEIbHO-METOAUYECKUE TUHUM: «YHucia
U BBIUUCICHUA»; «AnreOpanueckue BBIPOKEHUSN», «YpaBHEHHS W
HepaBeHCTBa»;  «Dynkuum». Kaxgas U3 3TUX  coAepKaTelbHO-
METOJUYECKUX JTUHUN DPa3BUBACTCS HA MPOTSHKEHUHM TPEX JIET HU3YUYCHHS
Kypca, €CTECTBEHHBIM 00pa30M IMeperieTasich U B3aUMOJICUCTBYS C IPYTUMU
ero JuHUsAMU. B xome wu3ydeHuss Kypca OOydYarOIIMMCS MPUXOIUTCS
JIOTUYECKU PACCYXIaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK.
B cBs13u ¢ 3TUM 11€51€C000pa3HO BKIIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTHKH, TIPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3/ieibl MaTeMaTHYECKOTO
oOpa3oBaHMsi M CIOCOOCTBYIOIIME OBJAQJCHUI0 OOYyYarolIMMHUCS OCHOB
YHHBEPCAIBHOTO MAaTEeMaTHMYECKOTO si3plka. TakuM oOpa3oM, MOKHO
YTBEPKJIaTh, YTO COJEPKATEIBbHOM M CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anrebpay» SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanvne nuHUM «Yucia W BBIUKCICHUS» CIY)KUT OCHOBOM ISt
JanbHEHIIero W3y4eHUs] MAaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y
oOyyJarommxcst  JIOTHYECKOrO0  MBIIUICHUS, (OPMUPOBAHUIO  yMEHUS
MOJIb30BAThCSl  AJITOPUTMAMH, a TakXke MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJI MMOBCEIHEBHON XM3HU. Pa3zButue MmoHATHA O



YHUCJIE B OCHOBHOM IIKOJIE CBSA3aHO C PALMOHAIBHBIMU U UPPAlMOHAIBHBIMU
qyuciamMy, (OpPMHUPOBAHHEM NPEICTABICHUNA O JEHCTBUTEIHOM YHCIIE.
3aBepIICHHE OCBOEHHUS YHWCIOBOW JIMHUM OTHECEHO K CTapUIeMy 3BEHY
00111ero oOpa3oBaHus.

Copepxanue JAByX anreOpanyeckux JUHUN — «AJredpanyeckue
BBIpAKEHUSD U «YPaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (hOPMUPOBAHUIO
y 00y4aroluxcsi MaTeMaTUYEeCKOro anmnapara, He0OXOIMMOI0 JJis PEIICHUs
3a/lay MaTeMaTUKU, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX
3a1a4. B ocHOBHOW mIKOone Y4eOHbI MaTepuan TpYNIHUPYETCS BOKPYT
palMoOHaNbHBIX  BbIpaXeHU. AnreOpa  JAEMOHCTpUPYET  3HAUY€HUE
MaTE€MaTUKM Kak s3blKa I TOCTPOCHMS MAaTEeMaTHYECKHX MOJEIIEH,
OMHCaHUsl MPOIECCOB M SBJIEHUN pealbHOrO Mupa. B 3agaunm oOyueHus
anreOpe BXONAT TaKKe JajibHEHIIee pa3BUTHE  AITOPUTMHUYECKOTO
MBILUICHNS, HEOOXOJUMOro, B YacTHOCTH, JJS OCBOEHHUS Kypca
UHPOPMATUKH, M OBJAJCHHE HABbIKAMHU JEAYKTUBHBIX PacCyXICHUH.
[TpeoOpa3zoBaHre CUMBOJIBHBIX ()OPM BHOCUT CBOM CIeLM(PUUECKUI BKIad B
pa3BHUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copnepxxanve (PyHKIMOHATBHO-TpaUUECKOM JIMHUM HALEJIeHO Ha
NOJIy4YeHHE IIKOJbHUKAMU 3HAaHUM O (QYHKIMAX Kak BaKHeWmen
MaTEMaTUYECKON MOJENU Jis ONMUCAHUS U UCCIEJOBAHMS Pa3sHOOOPA3HBIX
IPOLIECCOB U SIBJIEHUN B Ipupojie U oduectBe. M3yueHue sToro marepuasia
CHOCOOCTBYET pPa3BUTUIO Yy OOYYaIOIIMXCS YMEHMSI MCIOJIb30BaTh
paszIM4HbIE BBIPA3HUTENIBHBIE CPEACTBA S3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, TrpaduyecKkue, BHOCHUT BKiIaag B  (OpMHpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

Mecto yueOHOro Kypca B y4eOHOM IIaHE

CornacHo yue6HOMY IU1aHy B 7—9 Kitaccax usyvaeTcst yueOHbI Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3fenibl coaepxkaHus: «Yucina u
BBIUHCIICHUSDY, «ANTeOpanyecKkue BBIPAKECHUS», «YPABHEHHs U HEPaBEHCTBAY,
«DYHKIUW.

VYueOHplli MaH Ha H3yudeHue anredpel B 7—9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YaCOB B HEJEIIO B TE€UCHHE KAXKJOTO roja 00ydeHHs, BCEro 3a TP roja
oOyuenust — He MeHee 306 yuyeOHbIX 4acoB.

Copnepxanue yue6HOTro Kypca (1o rojiaM o0ydeHus)

7 Kiacc

Yucna v BIYMCICHUS

PanmonannsHbIe ynciia

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OAHOU (HhOPMBI 3arucu ApooOeit
K apyroi. [loHsiTue paloHaIbHOTO YKCIIa, 3alUCh, CPABHEHUE, YIOPSAI0UYMBAHKE
palMoHaNbHbIX unuced. ApudmMerndyeckue NEHCTBUs € pallMOHAIbHBIMU YHCIIAMU.
Pemenue 3a1au U3 peanbHON NPAaKTUKKU HA YacTH, Ha IpOOH.



CremeHb C HaTypaJdbHBIM TIOKa3aTelieM: OIpEJCJIeHne, MpeoOpa3oBaHue
BBIPAKEHUN HA OCHOBE OIPEJICIICHUSL.

[IporeHTHI, 3amKCh MPOIIEHTOB B BHJE ApoOM M ApoOW B BHJE MPOIEHTOB. Tpu
OCHOBHBIE 3a]1a4M Ha MPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaJIbHON ITPAKTHKHU.
[IpumeHeHne NPU3HAKOB NEIMMOCTH, PA3l0KEHNE HA MHOKHUTEIU HATYPAIbHBIX
quce.

PeanpHble 3aBUCUMOCTH, B TOM YHKCJIE TpsMasi U 0OpaTHasi IpONOPLHUOHATBHOCTH.

AnreOpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIpaXKEHUs1 ¢ nepeMeHHoul. [IpencraBieHue
3aBUCUMOCTH MEX]ly BEIMUYMHAMH B BUC GopMyIibl. Berurcienus no ¢popmymam.
[IpeoOpa3zoBanrue OyKBEHHBIX BBIPAXKEHHM, TOXICCTBEHHO pPAaBHBIC BBIPAXKCHUS,
mpaBuia IpeoOpa3oBaHusl CyMM U MPOU3BENICHUMN, MPABUJIAa PACKPBITUS CKOOOK M
MIPUBEICHUS TTOI00HBIX CJIAaraeMBbIX.

CBoJiCcTBa CTENEHH C HATyPaJIbHBIM [IOKA3aTEJIEM.

Opnowrensl u MHorouwieHbl. CreneHp MHoOrowieHa. ClloeHHe, BBIYMTAHUE,
YMHOXXEHHE€ MHOTOWICHOB. POpMyJIbl COKpPAIEHHOTO YMHOXKEHUSA: KBaJpar
CyMMBl M KBaApar pa3sHoCcTH. PopMmysia pa3HOCTH KBajaparToB. Pasznoxkenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBwia MNpeoOpa3oBaHus  ypaBHEHUS,
PAaBHOCUJIBHOCTb YPABHEHUH.

JIluHetHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEUHOIO
YPAaBHEHHUSI, pELICHHUE JMHEWHBIX YypaBHeHUW. (CoOCTaBleHUE YpaBHEHUU IO
YCJIOBHUIO 3a71a4u. Pellienre TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JIluneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMH M ero rpadux. Cucrema IBYX
JIMHEMHBIX yPaBHEHUU C JBYMs IEpEMEHHbIMU. PemieHue cucrem ypaBHEHUMU
crocoboM MoAcTaHOBKU. llpuMmepsl pemnieHus TEKCTOBBIX 3a/ad € IOMOIIbBIO
CHUCTEM ypPaBHEHUU.

Koopaunats! u rpaduxu. OyHKIUU

Koopaunara Toukm Ha mnpsmon. UucnoBsle NnpomMexyTku. PaccrosHue Mexnay
JIBYMsI TOYKAMHU KOOPAMHATHON NIPSMOM.

[IpssimoyrosbHas cucteMa koopauHat, oc Ox n Oy. Abcuucca u opAMHATA TOYKH
Ha KOOPJMHATHOM mIocKOCTH. Ilpumepbl rpadukoB, 3amaHHBIX GOpMyIamu.
UYrenue rpaukoB peanibHbIX 3aBUCUMOCTEH.

[Tonsarue ¢ynkuuu. I'paduk Pynkuun. CorictBa GyHkiui. JluneliHas GyHKIus,
e€ rpaduk. I'papuueckoe pelieHue JIMHEHHBIX YpPAaBHEHUN U CUCTEM JMHEMHBIX
YPaBHEHHU.

& Kiacc

Hucna 1 BEIUUCIIEHUS

KBaapatHslii kopenb u3 uncia. [Tonstue o0 uppanroHaibHOM yucie. Jecatuunbie
npuOIMKeHUsT UppalMoOHaNbHBIX uncesl. CBoMCTBAa apu(METUUECKUX KBAJPATHBIX
KOpHEH M MX MPUMEHEHHE K IMPeoO0pa3OBAHUIO YHCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUSAM. [[eHCTBUTEIbHBIE YUCIIA.



Crenens ¢ 1enbIM NTOKa3aTeneM U e€ cporictBa. CTaHaapTHAS 3aMKCh YUCIA.

AnreOpandecKkue BhIPaKEHHUS

KBagpaTHbIil TpEXUIEH; Pa3IOKEHNE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIH.
AnreOpanudeckast 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil npodu. CroxeHue,
BBIUMTAHUE, YMHOXKEHHUE, JIeleHHe anredpandeckux 1podeil. PaunoHnanbHbIe
BBIpAXKEHMSI U UX NTpeoOpa3oBaHHUE.

YpaBHeHUs

KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMH, CBOIAIIUXCS K JIMHEHHBIM W KBaJApPAaTHBIM.
[Ipocreiine ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

I'padprueckass uHTEpHpeTalsi ypaBHEHUW C JBYMs NEPEMEHHbIMH W CHCTEM
JMHENHBIX YPaBHEHUH C IByMs II€PEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoOoM.

OyHKIMH

[lonsitue ¢ynkumu. OOIacTh OMpeneraeHUss U MHOXKECTBO 3HAUCHHUU (DYHKIUU.
CrniocoObl 3a1aHus (PyHKIIMIA.

I'padux pynkumun. Urenne cBoiicTB pyHKuuu 110 e€ rpaduky. [Ipumepsl rpagukos
(GyHKUMNA, OTpaXKarolluX peajbHbIe MPOLECCHI.

OyHKIUY, ONUCHIBAIOLIME TMPSAMYIHO U OOpaTHYI0  IPONOPLMOHAIBHBIE
3aBHCUMOCTH, UX rpadukn. OyHKIMH y = X2, y = Vx. ['padudeckoe pericHue
YPaBHEHUU U CUCTEM YPABHEHUM.

9 xiacc

Yucna v BeuuciieHus. J[eMCTBUTEIBHBIE YHACTA

PanonanpHble uuncia, WPpAMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIC
JIeCATUYHBIE 1poOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCEI;, JeHCTBUTEIbHBIC YHCTIa
KaKk OECKOHEYHBbIC JeCATHYHBbIC Ipodu. B3auMHO 0 HO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICMCTBUTEBHBIX YUCET U KOOPAUHATHOU MIPSMOM.
CpaBHEeHHME  JIGWCTBUTENBHBIX  4uCeN,  apudMeThueckue  JEeUCTBUS  C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

N3mepenus, npulInKeHus, OIEHKH

PazMepbl 0OBEKTOB  OKPYXKAIOIIEro MHUpa, JUIMTEIBHOCTh MPOIECCOB B
OKPYIKaroIIEM MUPE.

[TpubnmxEnHoe 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh MpUOMMKeHus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yiabTaTtoB BEIYMCICHUM.

YpaBHeHHs . YpaBHEHUSI C OTHOU NIEPEMEHHOMU
JIunetHoe ypaBHeHUE. PenieHne ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.



KBanpatHoe ypaBHeHue. Pemienue ypaBHEHWN, CBOIAIIMXCS K KBAJAPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEU Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue apoOHO-paliMOHAIBHBIX YPaBHEHU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyecKumM METOJIOM.

Cucrtembl ypaBHEHUI

VYpaBHeHue c JByMsi NEpeMEHHbIMH W ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoW creneHu. ['paduueckas
UHTEpIIpETaLs CUCTEMBI YPAaBHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7au aNredpandeckium crocoOoM.

HepasencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHo. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TnlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['papmyeckass MHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

OyHKIUU

KBagpatnunas ¢yuknus, e€ rpadpux u cBoictBa. [lapabona, KOOpIWHATHI
BEPIIMHBI TapaboIbl, 0Cb CAUMMETPUH 1Tapa0OJIbI.

I'paduku pyrxumit: y = kx,y = kx + b,y = k/x,y = x3,y =Vx,y = [x| u ux
CBONCTBA.

YucoBbIe MOCIEA0BATEIBHOCTH

Omnpenenenre U cocoObl 3a/1aHUs YUCIOBBIX MOCIIEI0BATEIbHOCTEN

[loHsiTHE YMCIOBOM  MOCJIENOBATEIBHOCTH. 3aJaHUE€  MOCIEA0BATEIBHOCTH
peKyppeHTHOU dhopMyIoii U HOPMYJITOi n-To YIeHa.

Apudmernueckas 1 reoMeTpruecKasi Iporpeccun

Apudmernueckas U reoMerpuueckas mnporpeccun. Dopmyisl n-ro  wieHa
apu(PMETUIECKON 1 T€OMETPUYECKON MTPOrPeECCHil, CYMMBI IIEPBBIX N YJIECHOB.
N300paxkeHne WieHOB apu(pMETUYECKON U TEOMETPUUYECKON MPOrpeCcCUil TOUKaMu
Ha KOOPAWHATHOMW IUIOCKOCTH. JIMHEMHBIN M AKCIOHEHUMAIbHBIA pOCT. ClioKHBIE
IIPOLIEHTHI.

tanupyembie [IpeaMeTHbie pe3yabTaThl OCBOCHUS pabodeil mporpaMMbl Kypca
(o rogam oOy4eHuUs )

OcBoenue ydeOHOro Kkypca «Auredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHHs JIOJDKHO OOECIEeYMBaTh JOCTH)KEHHE CIEAYIOIIHMX MPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB:

7 KJ1acc

Yucna u BBIYUCIICHUS



BrImonHsTh, coueTasi yCTHbIC ¥ MUChbMEHHBIE MPUEMBI, apUPMETUIECKUEC TEHCTBUS
C pallMOHAILHBIMU YUCIIAMHU.

Haxoauth 3Ha4eHHs YUCIOBBIX BBIPAKEHUHN; IPUMEHSITh pa3HOOOpa3HbIe CIIOCOOBI
U TpUEMBl BBIYMCIEHUS 3HAYEHUU JPOOHBIX BBIPAXKEHUH, COJAEpKAIKX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexogute OT oAHOW (HOPMBI 3aMHMCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO JIPOOB).

CpaBHUBATH U YIIOPSAJOYMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyrisTh yucia.

BpINoNHATE NPUKHUAKY M OLEHKY pe3yibTara BBIYMCICHHUM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUMU.

BbINONHATH 1€MCTBUSA CO CTENEHIMU C HATYpaJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHATh TpPU3HAKKU JEMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIM HaTypaJbHBIX
YHCell.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU; HHTEPIPETUPOBATH
pe3yabTaThl pEMICHUS 3a7a4y C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJIOTHUIO M CUMBOJIMKY, MPUMEHATH €€ B
Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonute 3HadeHWsT OYKBEHHBIX BBIPAKEHMM TIPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoinonHaTe npeoOpa3oBaHUsl LEIOTO BBIPAXKEHUS B MHOTOYIEH IPUBEICHHEM
MOJIOOHBIX CIaraéMbIX, pAaCKPHITHEM CKOOOK.

BrINnonHATh YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
MPUMEHSITH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcynIecTBIATh Pa310KEHUE MHOTOUJICHOB HA MHOKUTEIHU C TIOMOIIBIO BEIHECEHUSI
3a CKOOKHM OOIIEro MHOXKUTEJIS, TPYIIUPOBKU ClIaraeMbIX, IpUMEHEHUs] PopMyI
COKPAIIEHHOIO YMHOKEHUS.

[IpumensaTs npeoOpa3zoBaHusi MHOTOWICHOB MJisi PELICHUS Pa3IMYHBIX 3aad U3
MAaTEMATHUKH, CMEKHBIX TPEAMETOB, U3 PEATTbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMU IIOKA3aTEJSIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHEHUS 1 HEPABEHCTBA

Pemlarb nuHElHbIE YpaBHEHUS C OJHOM IEPEMEHHOM, MPUMEHSs IpaBuja
repexoJa OT UCXOJHOIO0 YPAaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, siBisercs
JIA YMCJIO KOPHEM YPABHEHUS.

[IpumensaTey rpadudeckue METOJbl TPH PEIICHWU JWHEWHBIX YPAaBHEHHH W WX
CUCTEM.

[TonOupats npuMepsl Map YKUCEN, SABISIIOIIUXCA PEIICHUEM JTUHEUHOrO YPaBHEHUS
C JBYMsI IIEPEMEHHBIMM.



CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JUHEHMHOrO YpaBHEHHUS C ABYMs
MEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUSL.
Pemare cucreMbl OByX JMHEHHBIX YPAaBHEHUM C JIBYMsI IIEPEMEHHBIMH, B TOM
qucIie rpapuuecKu.

CocTaBisTh U pemiaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHHM
[0 YCJIOBHUIO 3aJa4¥, MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJIy4YEHHBIN pe3yJIbTaT.

Koopnunate! u rpadpuku. OyHKkmuu

N300paxkatb Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATAM, JIY4H, OTPE3KH, HHTEPBAJIbI; 3alMCHIBATH YUCIIOBBIEC TPOMEKYTKH Ha
anreOpanvecKoM S3bIKE.

OTtMeyaTh B KOOPJAMHATHOW IIJIOCKOCTH TOYKHA IO 3aJlaHHBIM KOOPJMHATAM;
CTpOUTH TpapuKK TUHEHHBIX (YyHKIIAMA.

OnuceIBaTh C TOMOIIBI0 (DYHKITHIT M3BECTHBIE 3aBUCUMOCTH MEXKy BEITHUYNHAMH:
CKOPOCTb, BpeMsl, paccTosiHue; 1IEHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOJIUTEIILHOCTD, BpeMsi, 00bEM paOOTHI.

HaxoauTe 3HaueHne GyHKIUHU 110 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit crnoco® TpeACTaBICHUS W aHaIu3a uHQopMaluy;
U3BJICKATh U UHTEPIPETUPOBATH MHPOPMAITUIO U3 TPaPUKOB peaibHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

& Kjacc

Ywucna u BEIYUCICHUSI

Hcnonb3oBaTh HayajbHBIE MPEICTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX UHCEI
JUTSL CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHHUI;, N300pakaTh NEHCTBUTEILHBIC YUCITA
TOYKaMH Ha KOOPJAUHATHOU HPSIMOM.

[IpuMensaTy mNoOHSATHE apUPMETUUECKOTO KBAJPATHOTO KOPHSA, HAXOAUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Ysl MPU HEOOXOIUMOCTU KaJbKYJISTOP; BBIMOJHSITH
peoOpa3oBaHusl BBIPAXKEHUM, COACP)KAIIMX KBaJApPaTHbICE KOPHU, HCIOJIb3YS
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJBIINX U MaJIbIX YHCEI ¢ TIOMOIIBIO IECATHYHBIX JIPOOCi
U crerneHei yucna 10.

AnreOpandeckue BbIpaKeHUS

[IpuMeHsTh TOHSATHE CTENIEHU C IIEJIBIM TTOKA3aTeNIeM, BBITIONHATH MPeoOpa3oBaHUs
BBIPKECHHM, COACPIKAITNX CTETICHHU C IIEIBIM ITOKA3aTEIIeM.

BEITIONTHATE  TOXIECTBEHHBIC TPEOOPa30BaHUs PAMOHATLHBIX BBIPAKCHUNW Ha
OCHOBE TPaBUJI ICUCTBUI HAJ MHOTOUYICHAMH U aJITeOpandeCKUMH TPOOSIMH.
PackianpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKCHUNA IS PEIICHHUS Pa3IWYHBIX 3a1ad U3
MaTeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PCATbHON MTPAKTHKH.

YpaBHeHUs
Pemiath JnMHEWMHBIE, KBaJIpaTHbIE YpaBHEHUS M PAIMOHAIBbHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.



[TepexoauTh OT cTOBECHOUM (POPMYIMPOBKH 3a7a9u K €€ anreOpandecKoi MOIeu ¢

MMOMOIIBKO COCTABJICHHS] YPABHEHUSI WJIM CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MOJIyYECHHBIN PE3yJIbTar.

OyHKIMH

[ToHumMaTeh W HCMONB30BaTh (YHKIIMOHAIBHBIE TOHSTUS U SI3bIK (TEPMUHBI,

CUMBOJIMUECKHE O0O3HAUCHMS); OMNpEeNesaTh 3HAUYeHHE (PYHKIUM IO 3HAYEHUIO

apryMeHTa; ONpeIeNATh CBOMCTBA PYHKIIUM 1O €€ rpaduKy.

Crpoutsb rpaduku snemMeHTapHbIX GyHKIMMA Buga y = k/x, y =x2,y = x3,y =
X|; OMHMCHIBATh CBOMCTBA YUCTOBOM PYHKIUU 1O €€ rpaduKy.

9 kimacc

Yucia u BRIYUCIICHUSA

CpaBHHBATh ¥ YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.
Breinonuare apudmernyeckue IEUCTBUS C PAlMOHAIBHBIMM YHUCIAMU, COUYETAst
YCTHBIE M MHCHbMEHHBIE MPUEMBI, BBITIOIHATH BBIUYHCICHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuths 3HaueHUs] CTENEHEH C ILENbIMU MOKA3aTEIsIMU M KOPHEW; BBIUUCIISTH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyrJisiTh  EWCTBUTEIBHBIE  YHWCJA, BBINOJIHATH NPUKUIKY  pe3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHEHUS 1 HEPABEHCTBA

Pemrate nuHENHHBIE W KBaJApaTHbIC YPaBHEHMs, YPaBHEHMs, CBOIAILUMECS K HUM,
npocTeiiue ApoOHO-paliOHaIbHbIE YPABHEHUS.

Pemars cucremsel IBYyX JIMHEMHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarp TekcToBBIE 3a/1auM anreOpanyeckuM CIIOCOOOM € MOMOIIbIO COCTaBICHMUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBOAMTE MpPOCTEUIINE UCCIEAOBAHUS YPABHEHNN M CHCTEM YPaBHEHMM, B TOM
YHClIe C MPUMEHEHUEM TpaUUeCcKUX MpeCTaBICHUM (yCTaHaBIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).
IIpyMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLEHKH; PEIIaTh
JIMHEWHBbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM MW HX CHUCTEMBbI; JaBaTh
rpauyueckyo WUIIOCTPALlMI0O MHOXKECTBA pEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Pemarsb nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; N300paXxaTh pELICHUE
HEPABEHCTB Ha YUCJIOBOM IPSIMOM, 3alMCBIBATh PELICHUE C IIOMOILbIO CUMBOJIOB.
Pemate cucreMsbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHUCTEMBl HEPABEHCTB Ha
YUCJIOBOU NPSIMOM, 3aIIUCBIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUN PA3JIMYHBIX 3a]1a4.

OyHKIUH
Pacno3naBath (QyHKUMM H3y4eHHbIX BHAOB. [loka3piBaTh CXEMAaTHUECKH
pacnoJioKeHUe Ha KOOPJAMHATHOM MJIOCKOCTH rpagukoB (GyHKUMHA BUJA: Y = KX, y



=kx+b,y=kix,y=ax2+bx+c,y=x3,y =Vx, y = [x| B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB; OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouts u u300pakaTh CXEMaTWYeCKH TpadUKH KBaAPATUYHBIX (YHKIHUH,
OTMCHIBATh CBOMCTBA KBAPATHYHBIX (PYHKITHH 0 UX TpaduKam.

Pacno3naBath kBampaTuuHyr QYHKIUIO 1O (QopMmyse, NPUBOAUTH IMPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, QU3HKHU, TCOMETPHH.

ApudmMernueckast 1 reoMeTprIecKas IpOrpecCcun

Pacrio3HaBaTh apu(METHUECKYI0 W T€OMETPHYCCKYIO IMPOTPECCHU TPH Pa3HBIX
croco0ax 3aJaHusl.

BrIMOMHATE ~ BBIUMCIGHHUST € HCMOJb30BaHHEM  (QopMya  n-ro
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.
N3o0paxkaTh 4aeHbI OCIIEI0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOM TIJIOCKOCTH.
Pemarp 3amaun, cBSI3aHHBIE C YHMCJIOBBIMH IOCJIEIOBATEILHOCTSIMH, B TOM YHCIIE
331aud M3 PEATbHOM JKM3HH (C HCIIONB30BAHUEM KaJIbKYJATOpa, ITH(PPOBBIX
TEXHOJIOTHU).

YJICHA

TemaTn4eckoe INIAHUPOBAHHE

1o Y4eOHOMY Kypcy «AJiredopa. 7xiny

Ha3Banme Koy J0P/1MOP JleSITeIbHOCTD YYUTEJIS € y4eTOM
pasaeJia (TeMbl) | €CTBO padoueii mporpaMmbl
ypoka 4acoB BOCIIMTAHUS
JluneliHoe 15 http://school- dopmMupoBaHUe IIEHHOCTHOTO
ypaBHEHHE C OJTHOM collection.edu.ru, http:// | ryomenns kK JOCTHKEHUSIM
MepEMEHHOI %ﬁ—i‘ poccm:mKH)v; MaTEMaTHKOB H
«SKnacey. «Yaupyy. | POCCHMCKOM MaTeMaTH4eCKOU
«CxkaiicMapTy, IIKOJIbI, K HCIIOJIB30BAHUIO ATUX
«Bueoypokm», POIIL | nocTHXEHUH B IPYTUX HayKaxX U
MPUKIAAHBIX chepax.
Llenbie BbIpakeHUS 52 http://school- dopmupoBaHNE TOTOBHOCTHU K
collection.edw.ru , hitp// | oGeysxaeHnto STHYECKUX POBIIEM,
mathnet.spb.ru,
htt://math ru CBA3AHHBIX C MPAKTHYECKAM
SIKmacey. «YHILDY» IPUMEHEHUEM JIOCTHKEHUH HAyKU;
«CxkaiicMapTy, HaBBIKa pedIeKcHy, TpU3HAHHEM
«Buneoypoku», POIl | cBoero mpaBa Ha OIMMUOKY U TAKOTO
K€ MpaBa APyroro 4ejaoBeKa.
OyHKIUA 12 http://school- dopmMupoBaHuEe YMEHUH
collection.eduru , hitp// | yypyverersTs MaTeMaTHICCKHX
mathnet.spb.ru, o
htth://math.ru 3HAHWM JUIs pelIeHns 3a1ad B
«SKnacey, «Yunpy», | O0TACTH COXPAHHOCTH
«CxkaifcMapTy, OKpY’KaroLlen cpepl,
«Buneoypokuy, POII | mraHupOBaHHS MOCTYNIKOB U
OLIEHKU MX BO3MOXHBIX
MOCIIEACTBUN JUIsl OKpY Karolei
cpefbl 1 o0uiecTBa
Cucremsr 16 http://school- dopMupoBaHNE HABBIKA
JTMHEWHBIX collection.edu.ru,, http:// TOTOBHOCTU K JIEHCTBUSM B
YpPaBHEHUH C ABYMS mathnet.spb.ru, YCIIOBUSAX HEOIPEIEIEHHOCTH
http://math.ru, o
HepeMEHHbIMU «STKacey. «YHILDYY MOBBIIIEHUIO YPOBHS CBOEH
«CxkaifcMapTy, KOMIIETEHTHOCTH Yepe3
«Buneoypokny», POIII
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IIPAKTUYECKYIO JESATEIBHOCTD, B
TOM YHCJI€ YMEHUE YUUTHCS Y
JPYyTUX JI0JIeH, MpHoOpeTaTh B
COBMECTHOU JESTEIIBHOCTA HOBBIE
3HaHUs1, HABBIKU Y KOMIIETEHIIUH U3
OIbITA IPYTUX

IToBTOpEeHUE

http://school-

collection.edu.ru , http:/

mathnet.spb.ru,
http://math.ru,

«IKaacey, «Yun.py»

«CkaiicMapT,

«Buneoypokny, POIII

PopMHpOBaHUE YCTAHOBOK Ha
AKTUBHOE y4acTHE B PELLICHUU
IIPAKTUUYECKUX 3a7a4
MaTeMaTU4YeCKON HaIllPaBJIECHHOCTH,
OCO3HAaHHUEM BaKHOCTHU
MaTeMaTHYeCKOTro o0pa3oBaHUs Ha
MPOTSKEHUH BCEW KU3HU IS
yCHENHOU MpodeCcCHOHATBHON
JESATEIbHOCTU U Pa3BUTUEM

HEOOXOAMMBIX YMEHUHN

TemaTn4eckoe INIAHUPOBAHHE

1o yueOHOMY Kypcy «AJredpa» 8 kiace

Ha3Banue
pa3nena (Tembl)
yYpOKa

Koanu
€CTBO
4aCcoB

20P/OP

JesTeILHOCTD YYHUTEJISl C y4€TOM
padoueil mporpaMMbl BOCIIUTAHUS

Pammmonansueie
BBIPAXKEHUS

41

http://school-

collection.edu.ru
http://mathnet.spb.ru

http://math.ru,

«IKmacey, «Yan.py»,

«CxkaiicMapT»

«Buneoypokny, POIII

®opmMupOBaHHE TOTOBHOCTHU K
BBITIOJTHEHHUIO 0053aHHOCTEN TpaXkIaHNHa,
MPEeJICTaBICHUEM O MAaTEeMaTHYECKUX
OCHOBaX (PYHKLIMOHHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJICHUIA, IPOLIEAYD
TPaXXTaHCKOTO 001IeCTBa (BBIOOPHI,
OTIPOCHI H TIP.)

KBagpartusie
KOPHH.
JecTBUTENbHBIE
qyycna

25

http://school-
collection.edu.ru ,
http://mathnet.spb.ru,
http://math.ru,

«AKnacey, «Yun.py»

«CkaiicMapTy,

«Buneoypokuny, POIII

@opMUPOBAHUE MOHHUMAHUSA
HeoOxoaumMocT (OPMUPOBAHUN HOBBIX
3HAHM, B TOM YUCJIE YMEHHUU
dbopMynupoBaTh UIEH, MOHATHS,
TANOTE3BI 00 00BEKTAX U SIBIEHUAX, B TOM
quclie paHee He U3BECTHBIX, OCO3HABATD
JIeUIUTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BuTHE

KBanpartubie
YpaBHEHHUS

23

http://school-

collection.edu.ru

http://mathnet.spb.ru

http://math.ru,

«IKmacey, «Yan.py»,

«CxkaiicMapT»

«Buneoypokny, POIII

DopMUpOBaHUE YMEHUH
OPHUCHTHUPOBATHCA Ha NPUMCHCHUC
MaTeMaTHUYeCKUX 3HAHUI IS perieHus
3aja4 B 00JIACTH COXPAHHOCTH
OKpY KaroIiel cpebl, MIaHUPOBAHUS
MOCTYIIKOB U OLICHKU X BO3MOXKHBIX
MOCTEACTBUI ISl OKPY>KAIOIEH Cpeibl U

oO1miecTBa

IToBTOpEHME.

13

http://school-

collection.edu.ru ,

PopMHUpPOBAHNE KPUTHYECKOTO
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http://mathnet.spb.ru,

http://math.ru MBILIUICHUS, TPY 000U, aKKyPaTHOCTH,
«AKnacey, «Vau.py» MOHUMAaHUS 3HAYCHUS MaTEeMaTHYECKOM
«Craticapr, HAaYK{ B )KM3HU COBPEMEHHOTO 00IIecTBa
«Buneoypoku», POII y P m .
CIOCOOHOCTH BJIAJIETh IOCTOBEPHON

UH(pOpMaLUEH 0 IepeIoBBIX
JTOCTHKEHUSIX M OTKPBITHAX MUPOBOH 1
OTEYCCTBECHHOM MaTeMaTHKHU,

TemaTnuyeckoe NIAHUPOBaHUE
1o Y4e0OHOMY KYpcy «AJiredopa» 9 kiace

Ha3Banue Koaunu 90P/LHOP JesiTeJIbHOCTH YUMTEJIS C
pasaeJia (TemMbl) €CTBO y4ueToM padoueil nporpaMmbl
YPOKa 4acoB BOCIIUTAHUSA
Hepasenctaa 21 http://school- dopmupoBaHUE MpeICTaBICHUM
collection.edu.ru, 0 MaTeMaTH4YeCKOW HayKe Kak O
http://mathnet.spb.ru, o
http://math.ru, «Knaccy, chepe quOBequFOH
«Vuin.pvy. «Ckaiicmanty. | ACATEIBHOCTH, dTanax €€ pa3BUTHs
«Buneoypokuny, POIII M 3HAYUMOCTH OJIs1 pa3BUTHSI

LMBWIA3ALUHU; TIOHUMaHUs
BAKHOCTH OBJIAJICHUS SA3BIKOM
MaTeMaTUKU U MaTeMaTU4ECKOMI
KYJBTYpOH KaK CpeJICTBOM
MIO3HAHUs MUPA; a TAKKE
OBJIQJICHUE MPOCTEUILINMU
HaBBIKAMU MCCIIEI0BATEIbCKON

JIeSITeITbHOCTH.
KBanparnunas 24 http://school- @®opMHUpPOBAaHUE TOTOBHOCTHU K
byHKIHS collection.edu.ru,, JCHCTBHUSAM B YCIIOBHSIX
http://mathnet.spb.ru, ..
http://math ru, «Knacey, | HEOTPEACTEHHOCTH, MOBBILIEHHIO
VLDV, «CKARCMADTY YPOBHS CBOEH KOMIIETEHTHOCTH
«Buneoypokun», PO 4epe3 NPAKTUICCKYIO
JIeSITeNIbHOCTh, B TOM YHUCJIE
YMEHHE YUUTHCS y IPYTHUX JFOICH,
mpuoOpeTaTh B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS,
HAaBBIKU ¥ KOMIIETEHIIUHU U3 OTIbITa
JIPYTHUX;0pUEHTUPOBATLCS HA
IPUMEHEHNE MaTeMaTHYECKUX
3HAHUU IS PEIICHUS 33729 B
00J1aCTH COXPaHHOCTH
OKpY’Karolei cpeibl
Yucnoseie 21 http://school- dopmMupoBaHHE YCTAHOBOK Ha
MOCJIEI0BATEIIEHOCTH collection.eduru, AKTUBHOE YYacTUE B PEIICHUH
http://mathnet.spb.ru,
NPAaKTHYECKUX 3aja4

http://math.ru, «IKnaccy,

«Yun.py», «CkaiicMapty,
«Buneoypoxm», POIII HaIIpaBJICHHOCTH, OCO3HAHU

BaYKHOCTH MaTEMaTUYECKOTO
00pa3zoBaHMs HA MPOTSHKEHUU BCEH
JKM3HM JJ1s1 YCIICIITHOM

MaTEMaTUYECKOU
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po(hecCHOHATBLHOM IS TEIIbHOCTH
Y pa3BUTHS HEOOXOIUMBIX YMCHHUI

DJeMEeHTBI 18 http://school- dopmupoBaHue
HPUKJIaTHOM collection.edu.ru, KOMMYHHKATHBHOM
MaTeMaTUKH litp:/mathnet.spb.ru, KOMIIETCHTHOCTH B OOIIIECTBEHHO

http://math.ru, «IKmaccy, .
«Yun.py», «CkaiicMapty, II0JIC3HON, qu6HO' .
«Buneoypoku», PDOII | UCCIEL0OBATEIBCKON, TBOPYECKOU U
JIPYTUX BUAAX IESATEIbHOCTH;
MHTEpECA K MPAKTUYECKOMY
U3y4eHHUI0 npodeccuil u Tpyaa
Pa3JIMYHOrO POJIa, B TOM YHUCIIE HA
OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HAHUU
IToBTOpEHME 10 http://school- dopmupoBaHue LIEHHOCTHOT'O
collection.edu.ru, OTHOIIIEHUS K  JOCTHXXEHUSIM
http://mathnet.spb.ru N
http://math.ru. «SIKnacey, pOCCHI:ICKHi( MaTeMaTHKOB I:I
«Vai.Dyy. «CkaiicMapTy. | POCCUACKOM MaTeMaTUYECKON

«Buneoypoxm», POIII

IIKOJIBI, K HCIIOJb30BAHUIO ITHUX
JOCTHKEHUM B JPYrHX HayKax H
MIPUKJIATHBIX cdepax.
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